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ABSTRACT 

PURPOSE: To add a feature amount utilized for generalizing examples even by a user without a 
programming technique, in programming by the examples. 

CONSTITUTION: A marking execution part 31 marks objects based on object data stored in ap 
object storage part 2 1 by using retrieval/replacement visible rules prepared with a 
retrieval/replacement visible rule editor by the user and stores the identification number of the 
marked object and the identification number of the rule in a referrable object storage part 22. A 
feature amount generation part 32 generates a new feature amount by using data stored in the 
referrable object storage part 22 and a relation storage part 23 and stores the generated feature 
amount in a feature amount storage part 24. A code generation part 33 uses the operation history of 
the user, the feature amount stored in the feature amount storage part 24 and the attribute values of 
the respective objects stored in the object storage part and generates a program by an inductive 
learning method. 
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^^rc^ h£^1-£) ©BBW-g-tmllB^^*^ ho 
hl2t§SB<h, ^«>ftai>6ixfc*ft"C^-^y^* 
- * ^Jctt to*ifc^-/k©WBU#-& Sr Eit-f 5 #f£ 

»rti^-y^^^ hHMPi. ^iktism*??*? hog 

WIB*^*^^^^ hi£t^-&#ft1-£^-*>^ 
TA' =f U X A f c J; 9 « fc «4«tt«: Sub LttEfe* $ ft 

T*£> 5 r £ Zftm 1 1"5 1 |B*©«^fc: i^^n 
[11*513 ] MI5^— K5uS»a*. JMWW#3*« 
1 IB4fc©«^tc J; ^7 $ 
[0 0 0 1] 

[0 0 0 2] 

[&3fccD&«] ^laa^o^^ ^ V^tt, Cypher^ 
O^tSfe ( "Watch What I Do: Programming by Demons tra 
tion" , MIT Press, 1993 ) <fc 5 tC, a— 1f^^> 

+ <5*«fe"C*>5o 

[0 0 0 3] BOtlR pp. 341-360) ~C S Lieb 

erman ft, ?7 7 4 jJ/UzLfj # \Oo\^X^7 7 4 


let £:/n x 0 v^xA(co^T*£-<T 

Iff*?** h4W H^t^^x^ htf)H«S:* 

So fclxtf* H8 (a) iC&I^T, Ob j -a«ra.— !f 
^«SLfc3l»fcU «/7^Lt rob j -1 iOb j 

H8 (b) <DVtn\CLtzm&&mtZ>o Lieberman (Djj 
SSfcfcl^Ttt, ^TAttSlfttffcSOb j - a 
£;fr*:Ob j -1 tOb j -2 0«*ftt4ttBi«Sr* 
J*U *-—9&*?L1t rob j - 1 tOb j -2S:S« 
+Sj ti^lMfrfc r Ob j -a J:9tfl|l:*5*^ 

[0 0 0 4] 

[0006] 3B±dsatJ»S:axL-cv^MiHtt 

"4-6" MXhZo a.— tftt. ^77^/Vt^x 
^ KoWrtllltrfflv^ g!9 (a) 
f>i9 (d) tc^-r*»«t|*-co«^S:, y^rAI: 
^LTtT^5o 5fer^I9 (b) lc^tJ;5l: 

h "4-6" $rMlt, &ICH9 
(c) SIcaRSHfcX**^*^ ho*ft 

&*ER&\cmzx, &mm9 (d) 

[0 0 0 7] *4<5tt»( W*.tf, 

3.-lFdS*iaii 9 7v ? 7 A * A ^ 

J*1--5/c^ic«, i/7>rAft 9 h "4 

r^E» SS to o r v ^ -5 |^ Cfr^ * s 

[0 0 0 8] L^U4*Sfe^ rO«©S-& % Lieberman 
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[0 0 0 9] W*>, 3-— !fdsatf-JRftSrR4 5fc«>(c 
[0 0 10] 

J^Ett£ft*HttEttS*:, *E«ttRi*Eflrt-5» 

ttSftfc*:/^** b7-*fc£#ffiE^-/v<tt§ffl# 
&T*1hZ>*7*/*9 h©^— *^Srff^ttE'*'-*>' 
?Zti1t*7*J=9 hoMUft^ftrE^-^V^tcft 
tolxfc«JE/v-^o«SU##«r«rE#M prtl^y v?* * 
hEltasicttttl-S^-^^i/StfflfUt, «FE*«pT« 
tti?*? ^E^t«i:«FEBa«E«^»^cE1tSJ^"CV^5 

«»«*«r*« UWE^* £ ftfc#**SrflrEWR*E 
«»^E*S*<&»«**««t, A*S*ifc«f^«S 

i WE»«»Ett«icElt S *xfc«rE»«4 t ^la^-^ 
KEItWI-EltaFiifc*^^*^ hoJWSHIS: 

[00 11] !&2©38WHu ttfE^-/^ mat 
• »i^-;K^6: 

[0 0 12] S3 0^(t «TE = -Kfe*» 

[0013] **wt?»i. !f<o«Bfc§aai 


tt, ?y7 4iiA'*7i?=9 bvmfrbJe&itiZiz 

C^BAS I CtV^it7'D^7^ y^fi^W 

^ hs, E«ssn±<D#iHprtB*y^*^ hEttsic 
E»*ii, #hpt«*^x^ bmfemcmmtstitz? 

yy 4H)Vir-fy^$ bk : £Ofi2,<D*7i?x.# Yh<o$[ 
60 

[0 0 14] 

So 

[0015] H 1 ^ISWO-iafeWSr^-r^T 1 A 

^3S«2 % ^7 7^;^x^ h©«^-ll*»t^ 

*-#-Kfci^ofcA*3SBK «^©H(Mbfc:&Kft 
««teE«1-$fcfcoE«SB4, £*ie>*^gfl. A 
*£BXt*E«KBSr*J» Lx&m&mni-z v tf*. 

[0 0 16] H2tt. E«3SB4©rt*Sr^rB"CS> 
0, EttlSfifcii*:/^:** hEtt&2 1, #M^TIg^ 
y^*^ hEi§&2 2, H«EttS2 3, Xtf. ttftfl; 
E««2 4«:Rtt5. tf-ys?** hE«»2 1 fctt, ^ 
yy4Htv%-f h(0H»JS*t*^-y^3i^ ho 

* hE«« 2 2 left, ttfR • U^^W^-MCX *) if 
yy^XtvjrzfV*? £Mz%&\z^ 

ztitzify y a wmm-wt&xyv 

g'JS^s^^AfcJ: UEttiSftS, gl^E1t^2 3ic 

^Bi«©a*SE«*ix5 0 BWEItaJcEiSStfrt^ 

E««2 4Jctt. -«<b©IR«cjpJfflprtt4#«4*SE* 
^n^o #«ftE1i»lcE1t**iS»«*lcW:, v^r 

o) , SoJzU^flRpTtBai-^*^ hEttA&HffiEISa 
©««^f>»ffcfc^$tt-5»«* (H2-CttTd»fel 
Ofl) *s*>5, 

[0017] H 3 14, *« W<0-H*«Sr^-f^n y * 
^ hEtt^2 KcEltSnfc*^*^ h^-^tc^t 
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B^fg^^*^ hEt§&2 2 £HffiEtt«IS2 3KEB 
§524 lC*MfrTS4$«*£jStt3 2 a.— !f 

[0 0 18] RiC, S#«Sr^i-tttc % &m • H&X^ 

So 

I 0 0 1 9 ] Ifc* • B** PTS/l'— Bell bo*** 
( "ChemTrains : A Language forCr eating Behaving P 
ictures," Proceedings of the 1993 IEEE Sympos ium 
onVisual Languages, pp. 188-195, 1993. ) \Z.tf £tl& X 

HcBiftai&ttS. H5»c^i-J:5* 

S\ 0 4 (a) &7Ft?7y 4ju\,*"?*j=.9 Y<DM£ 
0 4 (b) \^i-&0\cmiR£tlX\,^j:fr<>tc&mK 
[0 0 2 0] *SaSffin?tt. ±Eoj;?tc, ttix 

*"C*3t><0£-r* o LfcdSoT. B4 (b) ^^i^ 
[0021] KT, A»««rfflv^KW-fS. 

[0 0 2 2] r*Wd5#p*LJ:5 t-rsaUHj "C^/c 


*1\ 04 (a) ©^77^*/Ut^i^ HOift^JC 

£ tt rcD^m, ±f2tf>J:5M, 04 (b) G>*"7*JaL? 
bl^—^tsfi^. 04 U) Icijrt-J; 5 fctf" 
^i**^ h2Sr»«U &tc04 (d) tC^-TJ: 9 |c» 
1R£ti1t*7i?=* h2©«*fe«:Rfe{c:aei, §&lc 

04 (e) tc^i"J;5lcS«tttBSr*»i-5o **3. 0 

5 Ic^^^ • pj-^v — /W±^-— If a*. ^77^ 

[0 0 2 3] ^77^/^x^ hy^— ifi^S 

^-^£*x£<b. ^-*v^Htr&3 1 (03) ft, # 

M^te*^*^ Meters 2 2\z»*7i?=? t^-e- 
mu 2 2 ici^0 2 tc^i-j; 5 4 ic^-r^-y^oi ^ h 

1 ^T^05tC^-r^-/H ^Ett^ftSo 

[0 0 2 4] Wc. ««4^fi8«3 2tt. #JHaTfi^^ 
bEti^2 2lcEB$n^f r -^^§i#Etta2 

3 icEti s ixr ^ 5 ^ *ia^ t>-&r ff «#«fi 
u * nfc»«**»**Eita 2 4 tcEii 

1-5o J^frttl^W:, #fl8pr«^^*^ hEBSP2 20 
■ B*i Wffi/^-/vil(clj|sjl • B»x.pT«/i^-^V 
RdSE«Shr*9, HffiEBAojRttflKijHttA. II 

«* K MWRel at i on*SE» c?tt"CV^$4i^^ r V R (C J; 

ztitzx-jv*? h<Dm&A<Dmtimk<Dmx. 

RelationdSfifcAi" 5 *»5d»J * ^ 5 $ tl 

ic, »««E««2 4lcE«SttS 0 
[0 0 2 5) <: ^^ 3-K'trtS3 3 (0 3) tt, 
»«*E«»2 4(CEtt$ttTV^««*t^^*^ 

«»0«3RdS»rti4»fftt, 0 4 (c) <o 

[0026] 04 (c) <D Y 2£iS&1- 

*«s^6*fl=tt. ««aE««jcE«snrv^5»a 

iSrlftSSt*^ V*5 J; 1/ A T?«*-&t>ii:fc t> <ovh *) , 
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±X<DJE$n<D*7i/*? h COi^, 04 (c) VM 

[0 0 2 7] Wk.V$. </l— /H «C J: of-*- 

Y<D±M<Dy MfcRylJiDTfcfc*) A( A— 

[0 0 2 8] ±lB-*{fc©«*i:H4<7>3.— yoiftff* 
«f*x."C, =-Kt«»3 3tt, 0 7 J: 5 fcftff 

-^$Jxfc*^*^ h©y l J;»)TI-*>S) A( A— 
04 (b) a»fc0 4 (e) <0»fflC»JSLT**S*L 

*. hj%, a4©aa»©ttBds«fc)orfc, ttx-B& 
[0029] 4*5, &m • fi*x.'5ra/V'-^tt, ? 

4i3fr*-f*J*9 V<D®mte£XfW&*-&X% Zh<DX 
[0 0 3 0] ***I4, ffitOife 

h©»fr**LT«ft • ®&;t*r 


[0 0 3 1 ] 

[01] *»w©-i6ifi«*^-r^TA*fi6H-ca) 
[B2] m i om^mm 4 (D^m^-rmxh^. 

[04] ***«lc*3tt5«5ll • «8lx.nr»/V'-/w«r« 
^T«^4rfr4 5R©^77-i*/ut7*i/x^ h<DVM 

[0 6] ***«(c*3W5C1t36«o|a«ttjBSr^-ria 
[0 7] *36*«tc*5(t5^S*ixfc-jR<b^n^7A 

[0 9] WS0^7 7^A^x^ h©««<0 

1 A^Sffi 

2 $t^mm 

3 aVfcT*. — * 

4 iBii^E 

2 1 *~f*?*.9 hSBttft 

2 2 #BB-5rfB^^^y>iE«a 

2 3 gi^lElt^ 

2 4 4$mftiBH& 

3 1 ^r-^V^m^U 
3 2 ttttft£A8t 

3 3 3-K4rt« 
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